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(54) DRIVE METHOD FOR PLASMA DISPLAY PANEL 

(57) A nriethod of driving a plasma display panel in- 
cluding priming electrodes (PR, to PR J, In the writing 
period of a sub-field, prior to scanning of respective scan 
electrodes (SC^ to SCn), priming discharge is caused 
between the scan electrodes (SC^ to SC J and the prim- 
ing electrodes (PR^ to PR,,). The time interval between 
the application of voltage to the priming electrodes (PR^ o, -a 

to PR„) for causing the priming discharge and the scan- ^ 
ning of the corresponding scan electrodes (SC^ to SC^) 
is set within 10 jis. ac 
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Description 

TECNICAL FIELD 

[0001] The present inventfon relates to a method of 
driving an alternating-current (AC) type plasma display 
panel. 

BACKGROUMD ART 

[0002] A piasma display panel (hereinafter abbreviat 
ed as a PDP or a panel) is a display device having ex- 
cellent visibility and foaturing a largo screen, thinness 
and light weight. The systems of discharging a PDP in- 
clude an AC type and direct-current (DC) type. The elec- 
trode structures thereof include a three-electrode sur- 
face-discharge type and an opposite-discharge type, 
However, the current mainstream is an AC type three- 
electrode PDP, which is an AC surface-discharge type, 
because this type of PDP is suitable for higher definition 
and easy to manufacture. 

[0003] Generally, an AC type three-electrode PDP 
has a large number of discharge cells formed between 
a front panel and rear panel faced with each other. In 
the front panel, a plurality of display electrodes, each 
made of a pair of scan electrode and sustain ^ectrode, 
are formed on a front glass substrate in parallel with 
each other, A dielectric layer and a protective layer are 
fomied to cover these display electrodes, in the rear 
panel, a plurality of parallel data electrodes is formed on 
e rear glass substrate. A dielectric layer is formed on the 
data electrodesto cover them. Further, a plurality of bar- 
rier ribs Is formed on the dieiectric layer in parallel with 
the data electrodes. Phosphor layers are fomied on the 
surface of the dielectric layer and the side faces of the 
barrier ribs. Then, the front panel and the rear panel are 
faced with each other and sealed together so that the 
display electrodes and data electrodes intersect with 
each other. A discharge gas is filled Into ein inside dis- 
charge sfjacG formed therebetween, in a panel struc- 
tured as above, ultraviolet light is generated by gas dis- 
charge in each discharge celt. This ultraviolet light ex- 
cites respective phosphors to anit R, G, or B color, for 
color display, 

[(M)04] A general method of driving a panel is a so- 
called sub-field method: one field period is divided Into 
a plurality of sub-fields and combination of light-emitting 
sub-fields provides gradation images for display. Now, 
each of the sub-fiekls has an initializing period, writing 
period, and sustaining period. 
[0005] In the initializing period, all the discharge cells 
perfomn initializing discharge operation at a time to 
erase the history of wall electric charge previously 
fomied in respective discharge cei is and form wall eiec- 
tric charge necessary for the subsequent writing opera- 
tion. Additionally, this initializing discharge operation 
serves to generate priming (priming for tfischarge = ex- 
cited particles) for causing stable writing discharge. 



[0006] In the writing period, scan pulses are sequen- 
tially applied to scan electrodes, and write pulses corre- 
sponding to the signals of an image to be displayed are 
applied to data electrodes. Thus, selective writing dis- 
s charge is caused between scan electrodes and corre- 
sponding data electrodes for selective formation of wail 
electric charge. 

[0007] In the subsequent sustaining period, a prede- 
tennined number of sustain pulses ane applied between 

10 scan electrodes and corresponding sustain electrodes. 
Then, the discharge cells in which wail electric charge 
are formed by the writing discharge are selectively dis- 
cha^ed and light is emitted from the discharge cells. 
. [0008] In this manner, to properly display an image, 

IS selective writing discharge must securely be performed 
in the writing period. However, there are many factors 
in increasing dischaiige delay in the writing discharge: 
restraints of the circuitry inhibit the use of high voltage 
for write pulses; and phosphor layers fomied on the data 

20 electrodes make discharge diffbult. Forthese reasons, 
priming for generating stable writing discharge is ex- 
tremely mnportant. 

[0009] However, the priming caused by discharge 
rapidly decreases as time elapses. This causes the fol- 

25 lowing problems in the method of driving a panel de- 
scribed above. In writing discharge occurring long time 
after the initializing discharge, priming generated in the 
initializing discharge is insufficient. This insufficient 
priming causes a large discharge delay and unstable 

30 wiring operation, thus degrading the image display qual- 
ity. Additionally, when long wiring period is set for stable 
winng operation, the time taken for the writing period is 
too lorig, 

[0010] Proposed to address these problems are a 
35 panel and method of driving the panel in which auxiliary 
discharge electrodes are provided and discharge delay 
is minimized using priming caused by auxiliary dis- 
charge (see Japanese Patent Unexamined Publication 
No. 2002-297091 . for example). 
40 [0011] However, such pane is have the following prob- 
lems. Because the discharge delay of the auxiliary dis- 
charge itself is large, the discharge delay of the writing 
discharge canrtot sufficiently be shortened. Additionally, 
because the operating margin of the auxiliary discharge 
45 is small, inconrect discharge may be induced in some 
panels. 

[0012] Further, when the number of scan electrodes 
is increased for higher definition without shortening the 
discharge delay in the writing discharge sufficiently, the 

so time taken for the writing period is too long and the time 
talten forthesustaining period is insufficient. As a result, 
luminance decreases. Additionally, increasing the par- 
tial pressure of xenon to increase the luminance and ef- 
ficiency further increases the discharge delay and 

55 makes the writing operation unstable. 

[0013] The present invention addresses these prob- 
lems and aims to provide a method of driving a plasma 
display panel capable of performing stable and high- 
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speed writing operation. 

DISCLOSURE OF THE INVENTION 

[0014] To address these problems, the method of driv- 
ing a plasma display panel of the present invention is a 
method of driving a plasma display panel having priming 
electrodes, in which priming discharge is generated pri- 
or to scanning of respective scan electrodes, in a wring 
period of a sub-field. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0015] 

Ffg: 1 is a sectional view showing an example of a 
panel used for a first exemplary embodiment of the 
present invention. 

Fig. 2 is a schematic perspective view showing a 
structure of a rear substrate side of the panel. 
Fig. 3 is a diagram showing an arrangement of elec- 
trodes in the panel. 

Fig, 4 is a diagram showing a driving waveform in 

a method of driving the panel, 

Fig. 5 Is a diagram showing another driving wave- 

forni In a method of driving the panel. 

Fig. 6 Is a diagram showing still another driving 

waveform in a method of driving the panel. 

Fig. 7 is a graph showing a relation betwe^ time 

elapsing from priming discharge and discharge d^- 

lay 

Fig. 8 is a sectional view showing an example of a 
panel used for a second exemplary embodiment of 
the present invention. 

Fig. 9 is a diagram showing an arrangement of elec- 
trodes In the panel. 

Fig, 1 0 is a diagram showing a driving wavefonrt In 
a method of driving the panel. 
Fig. 11 is a diagram showing another driving wave- 
iom In a method of driving the panel. 
Fig. 12 is diagram showing an example of a circuit 
block of a driver for implementing the methods of 
drh/ing the panels used for first and second exem- 
plary embodiments. 

DETAILED DESCRIPTION OF PREFERRED 

EMBODIMENTS 

[0016] Methods of driving plasma display panels in 
accordance with exemplary embodiments of the present 
invention are described hereinaftarwith reference to the 
accompanying drawings. 

First Exemplary Embodiment 

[001 7] Fig. 1 is a sectional view showing an example 
of a panel used for the first exemplary embodiment of 
the present invention. Fig. 2 is a schematic perspective 



view showing the structure of the rear substrate side of 
the panel. 

[0018] As Shown in Fig. 1 , front substrate 1 and rear 
substrate 2 both made of glass are faced with each other 

5 to sandwich a discharge space therebetween. In the dis- 
charge space, a mixed gas of neon and xenon for radi- 
ating ultraviolet light by discharge is filled. 
[001 9} On front substrate 1 , a plurality of pairs of scan 
electrode 6 and sustain electrode 7 are fomrted in par- 

10 allel with each other. Scan electrode 6 and sustain elec- 
trode 7 are made of transparent electrodes 6a and 7a, 
and nrtetal buses 6b and 7b fomied on transparent elec- . 
trodesSaand 7a, respectively. Now, between each se^ 
electrode 6 and corresponding sustain electrode 7 on 

IS the side vrfiere metal buses 6b and 7b are formed, light- 
absorbing layer 8 made of a black material is provided. 
Projection ^' of metal bus 6b in scan electrode 6 
projects onto light-absorbing layer 8. Dielectric layer 4 
and protetSive layer 5 are formed to cover these scan 

20 electrodes 6, sustain electrodes 7, and light-absorbing 
layers 8. 

[0020] On rear substrate 2, a plurality of data elec- 
trodes 9 is formed in parallel with each other. Dielectric 
layer 15 is fomied to coverthese data electrodes 8. Fur- 

25 ther on the dielectric layer, barrier ribs 1 0 for partitioning 
the dischar^ space into discharge cells 1 1 are formed, 
As shown in Fig. 2, each ban-ier rib 1 0 is made of vertical 
walls 10a extending in parallel with data olcclrodes 9, 
and horizontal walls 1 0b for fomning discharge cells 11 

30 . and fomning clearance 1 3 between discharge cells 11 . 
In each clearance 13, priming electrode 14 is fomned In 
the direction orthogonal to data electrodes 9, to form 
priming space 1 3a. On the surface of dielectric layer 15 
corresponding to discharge ceils 11 partitioned by bar- 

3S rier ribs 10 and the side faces of barrier ribs 10, phos- 
phor layers 1 2 are provided. However, no phosphor lay- 
er 12 is provided on the side of clearances 1 3. 
[P021] When front substrate 1 is faced and sealed 
with rear substrate 2, each projection-6b' of metal bus 

40 6b in scan electrode 6 formed on front substrate 1 that 
projects onto light-absorbing fayer 8 is positioned in par- 
allel with con-esponding priming electrode 14 on rear 
substrate 2 and faced therewith to sandwich priming 
space 13a. In other words, the .panel shown in Figs. 1 

45 and 2 is stmctured to perform priming discharge be- 
tween projections 6b' formed on the side of front sub- 
strate 1 and priming electrodes 14 formed on the side 
of rear substrate 2, 

[0022] In Figs. 1 and 2, dielectric layer 16 is further 
50 fonned to cover priming electrodes 1 4; however, this di- 
electric layer 1 6 need not be formed necessarily, 
[0023] Fig. 3 is a diagram showing an arrangement of 
electrodes in the panel used for the first exemplary em- 
bodiment of the present invention. M columns of data 
ss electrodes to (data electrodes 9 in Fig. 1) are ar- 
ranged in the column direction. N rows of scan elec- 
trodes SC| to SC„ (scan electrodes 6 in Fig. 1), and n 
rows of sustain electrodes SUi to SU^ (sustain elee- 
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trodes 7 in Fig. 1) are alternately arrianged in the row 
direction. Fyrther, n rows of priming electrodes PR., to 
PRn are arranged to be faced wltli the projections in 
scan electnjdes SC., to SC^. Thus, m x n discharge 
cells Cij (discharge cells 11 in Fig. 1), each includng a s 
pair of scan electrode SC| and sustain electrode SlJ| (i 
= 1 to n) and one data electrode Dj (j =! 1 to m), are 
formed in the discharge space. In clearances 13, n rows 
of priming spaces PSj (priming space 13a In Fig. 1), 
each including the projection of scan electrode SCj and 'o 
priming electrode PRj, are forrried. 
[0024] Next, a driving wavefomi for driving the panel 
and timing of the driving waveform ^rs described. 
[0025] Fig. 4 Is a diagrani showing a driving waveform 
in the method of driving the panel used for the first ex- is 
emplary embodiment of the present invention. In this 
embodiment, one field period is made of a plurality of 
sub-fields, each including an initializing period, writing 
period, and sustaining period. Because the same oper- 
ation is performed in each sul>-fleld, except for the 20 
number of sustain pulses in the sustaining period, oper- 
ation in one sub-filed is described hereinafter. 
[0026] In the former half of the initializing period, each 
of data electrodes to sustain electrode SU^ to 
SU„, and priming electrodes PR^ to PRp is held at 0 (V). 2S 
Applied to each of scan electrodes SC, to SCp is a ramp 
wavefomi voltage gradually increasing from a voltage 
of not larger than discharge-starting voltage across 
the scan electrodes and sustain electrodes SUh, to SU^ 
to a voltage of exceeding the discharge-starting volt- so 
age. While the ramp waveform voltage increases, first 
wealt initializing discharge occurs between scan elec- 
trodes SCi to SC„, and sustain electrodes SU., to SU^, 
data electrodes D^, to D^, and priming electrodes PR, 
to PRj,. Thus, negative wall voltage accumulates on 35 
scan electrodes SC., to SCn, and positive wall voltage 
accumulates on data electrodes to D^,, sustain elec- 
trodes SUi to SUn, and priming electrodes PRi to PR„. 
Now, the wall voltage on the electrodes is the voltage 
generated by the wall charge accumulating on the die- 40 
lectric layers covering the electrodes 
[0027] In the latter half of the initializing period, each 
of sustain electrode SU^ to SU,^ is held at a positive volt- 
age of Ve. Applied to each of scan electrodes SC, to 
SC„ is a ramp waveform voltage gradually decreasing 45 
from a voltage of not larger than. discharge-starting 
voltage across the scan electrodes and sustain elec- 
trodes SU., to SU„ to a voltage of exceeding the dis- 
charge-starting voltage. During this application of the 
ramp voltage, second weak initializing discharge occurs so 
between scan electrodies SC^ to SC^, and sustain elec- 
trodes SU^ to SUp, data electrodes to D„, and prim- 
ing electrodes PRi to PR„. Then, the negative wall volt- 
age on scan electrodes SC^ to SCn and the positive wall 
voltage on sustain electrodes SU^ to SU^ are weal<- 55 
ened. The positive wall voltage on data electrodes D.| 
to Dn, is adjusted to a value appropriate for writing op- 
eration. The positive wall voltage on priming electrodes 



PR^ to PR„ is also adjusted to a value appropriate for 
priming operation. THus, the initializing operation is 
completed. 

[0028] In the writing period, scan electrodes SCj to 
SCn ^^'^ ^^^^ a voltage of Vc. Then, a voltage 
of Vp is ^plied to priming electrode PR., of the first row. 
Especially in this case, voltage Vp Is a high voltage suf- 
ficiently exceeding a voltage change (Vc - Vi4) in scan 
electrodes SC, to SC^. This causes priming discharge 
between priming electrode PR., and the projection of 
scan electrode SC.,, and the priming diffuses inside of 
discharge cells C, , to Ci „ in the first row correspond- 
ing to scan electrode SC., of the first raw. 
[0029] Next, scan pulse voltage Va is applied to scan 
electivde SC., of the first row, and positive write pulse 
voltage Vd is applied to data electrode D,, (k being an 
integer ranging from 1 to m) corresponding to the signal 
of an image to be displayed in the first row among data 
electrodes to D,;. At this time, discharge occurs at the 
intersection of data electrode Dk to which write pulse 
voltage Vd has been applied and scan electrode SCi. 
This discharge develops to discharge between sustain 
electrode SU, and scan electrode SC., in corresponding 
discharge cell C, ^ Then, positive wall voltage accumu- 
lates on scan electrode SC., , and negative wall voltage 
accumulates on sustain electrode SU-, In discharge cell 
C, Now, discharge occurs in disQharge.ceilCi ^ in the 
first row including scan electrode SC^ of the first row 
with sufficient priming supplied from the priming dis- 
charge that has occurred between scan electrode SC^ . 
and priming electrode PR.| Immediately before the dis- 
charge. For this reason, discharge delay Is extremely 
small, and thus high-speed and stable discharge oc- 
curs. 

[0030] At the time of above writing operation in scan 
electrode SO, of the first row, voltage Vp is applied to 
priming electrode PRg corresponding to scan electrode 
SC2 of the second row to cause priming discharge and 
diffuse the priming inside of discharge cells C2 1 to C^ „, 
in the second row corresponding to scan electrode SCj 
of the second row. 

[0031] In a similar manner, writing discharge In the; 
second row and priming discharge in the third row are 
performed. At this time, a series of writing discharge op- 
erations aro performed w|th sufficient priming supplied 
from the priming discharge that has occurred Immedi- 
ately before the writing discharge operations^ For this 
reason, the discharge delay is small and thus high- 
speed and stable discharge occurs. 
[0032] Similar writing operations are performed in dis- 
charge cells including ^ and the writing operation . is 
completed. 

[0033] In the sustaining period, after scan electrodes 
SCi to SCf, and sustain electrodes SU., to SUp are reset 
to 0 (V) once, a positive sustain pulse voltage of Vs is 
applied to scan electrodes SC^ to SC^. At this time, in 
the voltage on scan electrode SC, and sustain electrode 
SU| in discharge cell Cjj in which Writing discharge has 
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occurred, the wall voltage accumulating on scan elec- 
trode SCi and sustain electrode SU; is added to sustain 
pulse voltage Vs. For this reason, the voltage exceeds 
the discharge-starting voltage and sustain discharge oc- 
curs. In a similar manner, by alternately applying sustain s 
pulses to scan electrodes SC^ to SC^ and sustain elec- 
trodes SU., to SUnr sgstain discharge operations are 
successively performed in discharge cell Cj j in which the 
writing discharge has occurred, the number of times of 
sustain pulses. 10 
[0034] As described above, unlil<e thq writing dis- 
charge depending only on the priming in the initializing 
discharge in accordance with a conventional driving 
method, the writing discharge of the driving nniethod in 
accordance with the present invention is performed with is 
sufficient priming supplied from the priming discharge 
that has occurred immediately before the writing oper- 
ation in respective discharge cells. This can achieve 
high-speed and stable writing discharge with a small dis- 
charge delay, and display a high-quafity Image. 20 
[0035] Fle|. 5 Is a diagram lowing another driving 
wavefomn In a method of driving the panel used for the 
first exemplary embodiment of the present invention. As 
shown In Fig. 5, in thewrrtingperiod, voltage Vq not larg- 
er than the discharge-starting voltage (e.g. Vq = Vc - 25 

can commonly be applied to all the priming elec- 
trodes and the potential difference from voltage Vp, i e. 
voltage Vp - Vq, can further be applied to the priming 
electrodes to be discharged, as a wavefonn applied to 
the priming electrodes. This case has an advantage of so 
ach ievrng a driver circu it usl n g a d river IC with alow with- 
stand voltage, because voltage Vp - Vq separately ap- 
plied to each priming electrode for driving Is low. 
[0036] Fig. 6 is a diagram showing still an other driving 
wavefonm in a method of driving a panel used for the 3S 
first exemplary embodiment of the p resent invention . As 
shown In Fig. 6, to share a driver circuit and reduce the 
number of circuits, the timing of some priming pulses 
can be made the same. In Fig. 6, the timing of the prim- 
ing pulses applied to priming electrodes PR^, PRg, and ^ 
PR4 are the same as the timing of the priming pulse ap- 
plied to priming electrode PR.,,Thetlming ofthepriming 
pulses applied to priming electrodes PRg, PRy, and PRg 
are the same as the timing of the priming pu\se applied 
to primi ng electrode PR5. In this case, for discharge cells 4S 
C4 to C4 ^ in the fortti row, for example, the priming 
discharge of priming electrode PFt) is perfomned at the 
same timing as priming electrode PR., For this reason, 
although a curtain degree of time interval is provided 
from the priming discharge to the writing operation in so 
discharge cells C4 j to 04 ^ in the fourth row, sufficient 
priming still remains after such a degree of time interval 
and thus writing can be performed with a small dis- 
charge delay. Fig. 7 is a graph showing the relation be- 
tween the time elapsing from the priming discharge and ss 
the discharge delay. As shown in this graph, experi- 
ments show that writing operation can be perfonned 
with a small discharge delay when performed within 1 0 



us after the priming discharge. 

Second Exemplary Embodiment 

[0037] Fig. 6 Is a sectional view showing an example 
of a panel used for the second exemplary embodiment 
of the present invention. Fig. 9 is a diagram showing an 
arrangement of electrodes in the panel. Same elements 
used in the first exemplary embodiment are denoted 
with the same reference marks and description thereof 
Is omitted. In this embodimervt, what is different from the 
first exemplary embodiment is that scan electrodes 6 
and sustain electrodes 7 are alternately anranged In 
pairs like sustain electrode SU^ - scan electrode SG^ - 
scan electrode SCj - sustain electrode SU^, etc. There- 
fore, priming electrode 14 is fomried only in clearance 
.13 con-esponding to the portion where a pair of scan 
electrodes 6 is adjaicent to each other, to form priming 
space 13a. Consequently, while n rows of priiming elec- 
trodes 14 are provided In corresponding clearances 13 
in the first exemplary embodiment, n/2 rows of priming 
electrodes 14 are provided in every other one of clear- 
ances 13. Then, projection 6b' of metal bus 6b in only 
one of a pair of scan electrodes 6 is extended to the 
position corresponding to clearance 13 and formed on 
light-absorbing layer 8. In other words, priming dis- 
charge occurs between projection 6b' of metal bus 6b 
in one of adjacent scan electrodes 6 and priming elec- 
trode 1 4 formed on the side of rear substrate 2. In this 
embodiment, projeclions 6b' are provided only on odd- 
numbered scan electrodes SC^, SC3, etc As described 
above, the panel used for the second exemplary em- 
bodiment Is structured so that the priming space 13a of 
one row supplies priming to discharge cells In two rows. 
[0Q38] Next, a driving waveform for driving the above 
panel and the timing thereof are described, 
[0039] Fig. 1 0 is a diagram showing a driving wave- 
form in the method of driving the panel used for the sec- 
ond exemplary embodiment of the present Invention. Al- 
so in this embodiment, operation in one sub-field is de- 
scribed. 

[0040] - Because the operation In the initial Izlngt period 
Is the same as that of the first exemplary embodiment, 
description thereof is omitted , 
[0041] In the writing period, lltce the first exemplary 
errAwdiment, scan electrodes SC., to SO,, are held at 
voltage Vc once, and voltage Vp is applied to priming 
electrode PR., of the first row. Then, priming discharge 
occurs between priming electrode PR, and the projec- 
tion of scan electrode SC^. Thus, the priming diffuses 
inside of discharge cells , to „, in the first row cor- 
responding to scan electrode SC., The priming also dif- 
fuses inside of discharge ceils C2 toCj^ in the second 
row corresponding to scan electrode SCg at the same 
time. 

[0042] Next, scan pulse voltage Va Is applied to scan 
electrode SCi of the first row, and write pulse voltage 
Vd corresponding to video signals is applied to data 
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electrode D|c (k bsing an integer ranging from 1 to m), 
for writing operation on discharge ceil Ci in the first 
row. 

[0043] Sequentially, scan pulse voltage Va Is applied 
to scan electrode SC2 of the second row, and write pulse s 
voltage Vd corresponding to video signals is applied to 
data electrode D|( (k being an integer ranging from 1 to 
nij, for writing operation in discharge cell Cgj^ In the sec- 
ond row. At this time, at the same time as the above 
writing operation using scan electrode SCg of the sec- . "> 
ond row, voltage Vp is applied to priming electrode PR3 
corresponding to scan electrode SCg of the thind row to 
cause priming discharge, Then the prinning diffuses in- 
side of discharge cells C3 , to in the third row cor- 
responding to scan electrode SC3 of the third row-and *s 
discharge cells C4, to m in the fourth row corre- 
sponding to scan electrode SC4 of the fourth row. 
[0044] In the same manner, writing operations are.se- 
quentially peifonmed. However, in the writing operation 
in odd-numbered discharge cells Cp 1 to Cp „, (p = 1 , 3, 20 
5, etc.), no priming discharge is caused. In contrast, in 
the writing operation in even-numbered discharge cells 
1 to Cq^ (q =2, 4, 6, etc), priming discharge is caused 
in priming electrode PRq+-| corresponding to the {q+1)- 
th scan electrode SCq^., andthe priming diffuses inside 25 
of discharge cells Cq+i.-, to Cq+i_ni the (q+1)-th row 
and discharge cells Cq+2,1 to Cq+g.m (q+2)-th row. 
[0045] The similar writing operations are performed in 
the discharge cells including those in the n-th row, and 
the writing operations are completed. 30 
[0046] The operation in the sustaining period is the 
same as that of the first exemptary embodiment, and 
thus the description thereof is omitted. 
[0047] As described above, lll<e the first exemplary 
embodiment, the writing discharge in the driving method ss 
of the present invention is performed with sufficient 
primingsuppiiedfrom thepriming discharge that has oc- 
curred immediately before the writing operation in re- 
spective discharge cells. For this reason, the discharge 
delay is small, and thus high-speed and stable dis- "fo 
charge Is possible, 

[0048]. Further, inthe second exemplary embodiment, 
electrodes inthe vicinity of priming spaces 13a are prim- 
ing electrodes 14 and scan electrodes 6 only. This also 
gives an advantage of stable action of the priming dis- 45 
charge itself because the priming discharge is unlil^ely 
to cause other unnecessary discharge, e.g. inconrect. 
discharge involving sustain electrodes 7. 
[0049] Incidentally, as shown in Fig. 10, like the first 
exemplary embodirhent, in ttie second exemplary em- so 
bodiment, a voltage of Vq not larger than the discharge- 
starting voltage can commonly be applied to all the prim- 
Ing electrodes PR^ to PR„, and a voltage of Vp - Vq can 
be further applied to priming electrodes to be dis- 
charged, in the writing period. 55 
[0050] Fig. 11 is a diagram showing another wave- 
f orni In a method of driving the panel usedforthe second 
exemplary embodtnrient. As shown in ttie wavefonn, the 



timing of some priming pulses can be made the same. 
In Fig. 11 , the timing of the priming pulse applied to prim- 
ing electrode PFI3 is the same as the timing of the prim- 
ing pulse applied to priming electrode PFt^. The timing 
of the priming pulse applied to priming electrode PR-, is 
the same as the timtng of the priming pulse applied to 
priming electrode PR5. However, It isimportantto cause 
writing discharge within 10 (is after the priming dis- 
charge. 

[0051] Incidentally, because respective electrodes of 
ea\ AC type PDP are sun-ounded by the dielectric layers 
and insulatedf rem the discharge space. Forthis reason, 
direct-current components make no Contribution to dis- 
charge itself. Therefore, of course, even the use of 
wavefomns in which direct-cunrent components are add- 
ed to the driving wavefonns of the Aral or second exem- 
plary embodiment can provide similar effects. 
[0052] Fig. 12 is a diagram showing an example of a 
circuit block of a driver for Implementing the methods of 
driving the panels used for the first and second exem- 
plary embodiments. Driver 100 of the exemplary em- 
bodiments of the present invention Includes: video sig- 
nal processor circuit 101 , data electrode driver circuit 
102, timing controller circuit 103, scan electrode driver 
circuit 1 04 and sustain electrode driver circuit 105, and 
priming electrode driver circuit 106. A video signal and 
synclnronizing signal are fed into video signal processor 
circuit 101. Responsive to the video signal and synchro- 
nizing signal, video signal processor circuit 1 01 outputs 
a sub-field signal for controlling whether or not to light 
each sub-field, to data electrode driver circuit 1 02, The 
synchronizing signal is also ted into timing controller cir- 
cuit 1 03. Responsive to the synchronizing signal, timing 
controller circuit 103 outputs a timing control signal to 
data electrode driver circuit 102, scan electrode driver 
circuit 104, sustain electrode driver circuit 106, and 
priming electrode driver circuit 1 06. 
10053] Responsive to the sub-field signal and the tim- 
ing control signal, data electrode driver circuit 102 ap- 
plies a predetermined driving waveform to data elec- 
trodes 9 (data electrodes D., to D^^ in Fig. 3) in the panel. 
Responsive to the timing control signal, scan electrode 
driver circuit 104 applies a predetemnined driving wave- 
fonn to scan electrodes 6 (scan electrodes SC., to SC^ 
in Fig. 3) in the panel. Responsive to the timing control 
signal, sustain electrode driver'circuiti OS applies a pre- 
determined driving wavefonn to sustain electrodes 7 
. (sustain electrodes .SU, to SU„ in Fig. 3) in the panel. 
Responsive to the timing control signal, priming elec- 
trode driver circuit 106 applies a predetennined driving 
wavefomi to priming electrodes 14 (priming electrodes 
PR, to PRn in Fig. 3) in the panel. Necessary electric 
power is supplied to data electrode driver circuit, 102, 
scan electrode driver circuit 1 04, sustain electrode driv- 
er circuit 105, and priming electrode driver circuit 106 
from a power supply circuit. 

)P054] The above circuit block can constitute a driver- 
fof impiementing the methods of driving the panels of 
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the exemplary embodiments of the present invention, 
[0055] As described above, the present invention can 
provide a method of driving a plasma display panel ca- 
pabie of perforrning stable and high-speed writing oper- 
ation. 

INDUSTRIAL APPLICABILITY 

[0056] The method of driving a piasma display panel 
of the present jnvention can perform stable and high- 
speed writirig operation. Thus, the present invention is 
useful as a method of driving an AC type plasma display 
panel. ' 

Reference marks In the drawings 

[0057] 
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1. A method of driving a plasma display panel com- 
prising a plurality of scan electrodes and sustain 
electrodes arranged in parallel with each other, and 
a plurality of data electrodes arranged in a direction 
intersecting the scan electrodes, in which one field 
period is made of a plurality of sub-fields, each in- 
cluding an initializing period, writing period, and 
sustaining period, the method comprising: ' 



parallel with the scan electrodes, the priming 
electrodes generating priming discharge be- 
tween the priming electrodes and the corre- 
sponding scan electrodes; and 
5 prior to scanning of the scan electrodes corre- 

s(>onding respective priming electrodes, apply- 
ing; to the respective priming electrodes, volt- 
age for causing priming discharge between the 
priming electrodes and the corresponding scan 
electrodes, in the writing period of each of the 
sub-fields. 

2. ' The method of driving a plasma display panel of 
claim 1 , wherein a time interval between application 
■ of the voltage to the priming electrodes for causing 
the priming discharge and the scanning of the cor- 
responding scan etectrades is within 10 (is, In the 
writing period of the sub-fields! 
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